abstract BACKGROUND AND OBJECTIVES: The evidence base for the importance of the school environment for adolescent emotional health has never been systematically reviewed. We aimed to synthesize the evidence for the effect on adolescent emotional health of (1) interventions targeting the school environment and (2) the school environment in cohort studies.
Good emotional health during adolescence is associated with educational success, the development of a healthy lifestyle and reduced risk of adverse socioeconomic outcomes, psychiatric disorders, self-harm, and suicide in later life. [1] [2] [3] [4] [5] [6] Studies from the educational literature have suggested features of middle and high school environments that may have an impact on emotional well-being, such as school size and ratio of students to teachers, pedagogic practice, and quality of interactions within the school. [7] [8] [9] [10] Observational studies have found evidence that positive peer and teacher relationships, [11] [12] [13] [14] [15] a school climate judged favorably on aspects such as safety and fairness, 14, 16, 17 and feelings of school "connectedness" or "bonding" [18] [19] [20] [21] are all associated with better emotional health.
However, one problem with much of this evidence base is that the concepts and terms examined, such as "climate" and "connectedness," are often not well defined or are used interchangeably and tend to comprise a wide range of only loosely related factors, including respectful and supportive relationships, commitment to school, participation, and feeling safe. 22, 23 Therefore, work is needed to examine which particular factors are being measured in each study under the broader terms and to collate the evidence for the impact of each of these more specific factors. A second problem is that the cross-sectional design of most of the studies makes it impossible to establish the direction of the association between the school environment and emotional health, because depression may distort adolescents' perceptions of their school life.
There is increasing policy support for schools to promote the emotional health of students alongside their academic development in the United States, 24 United Kingdom, 25, 26 and elsewhere. 27, 28 To this end, a number of classroom-based programs have been developed that generally aim to improve coping skills or develop knowledge regarding emotional disorders and how to seek help. [29] [30] [31] [32] Evidence to date suggests that such interventions may not be sufficient to influence adolescent emotional health, 33 and so there has been a growing interest in developing "wholeschool" approaches [34] [35] [36] that target noncurriculum aspects of school life including its ethos, physical environment, policies and procedures, provision of services, and relationships with the wider community. 37, 38 Although efforts to improve schools have typically focused on issues such as behavior and academic performance, various reviews have examined the potential for school-based interventions to improve emotional health. 33, [39] [40] [41] The general consensus is that an approach that focuses on environmental as well as individual change is likely to be the most successful. However, this conclusion is based on few studies of adolescent populations and encompasses a wide range of outcomes including self-concept and violent behavior. No review has drawn together the evidence specifically examining the impact of the school environment on adolescent emotional health. This review aimed to do this by asking 2 questions:
1. What is the evidence that interventions aiming to improve the school environment have an effect on the emotional health of adolescents aged 11 to 18 years?
2. What is the evidence that there is an association between the school environment and adolescent emotional health, and which environmental factors have the greatest impact?
METHODS

Criteria for Inclusion
To address the first question, all controlled intervention studies were included because of the scarcity of randomized controlled trials (RCTs) in this area. For the second question, the review was restricted to cohort studies because of their ability to establish the direction of causal relationships. Intervention and cohort studies were included if (1) participants were aged between 11 and 18 years (or the mean age fell within this range); (2) the exposure variable or target of the intervention was an aspect of the school environment that related to structural, pedagogic, or relational features of school life; (3) they included at least 1 outcome measure of emotional health (positive or negative) or self-harm/ suicidal behavior. Studies were excluded if (1) the focus was a very specific group, such as refugees; (2) they only reported classroom-based interventions; (3) they only included bullying as the exposure (due to the already wellestablished evidence base regarding its association with emotional health 42, 43 ); and (4) they only measured self-esteem, nonaffective mental disorders, or behavioral outcomes (such as violence or drug use).
Search Methods for Identification of Studies
The following electronic databases were searched: Medline ( Prespecified search criteria were used, which were adapted as necessary for each database (see Appendix A for an example). In addition, searches of conference proceedings and trials registers, as well as hand searches of citations from included studies, were conducted. Searches were restricted to studies in the English language.
Data Collection and Analysis
The full article was obtained for all potentially relevant abstracts. The selection of relevant studies was made by 2 reviewers (JK and DG). Data extraction forms for intervention and cohort studies were developed (Appendices B and C), piloted on the first few papers, and refined until a final form was agreed by all 3 reviewers (JK, DG, and RA). Data extraction was conducted independently by 2 reviewers, the 2 versions of the data extracted from each article compared, and any differences were discussed until consensus was reached. When data were missing, attempts were made to contact the authors. Critical appraisal of the quality of the studies was undertaken based on the CONSORT (CONsolidated Standards of Reporting Trials) guidelines for the controlled trials, 44 and the STROBE (STRengthening the Reporting of OBservational studies in Epidemiology) guidelines for the cohort studies. 45 Both sets of guidelines are made up of checklists against which the quality of studies should be assessed.
The studies covered such a wide range of exposures, measures, and statistical analyses, that it was not possible to combine results into a meta-analysis to produce 1 summary statistic. A narrative analysis of the data were therefore conducted.
RESULTS
Two hundred fifty papers were selected for retrieval, of which 211 did not meet the inclusion criteria (Fig 1) .
Controlled Trials
Nine papers describing 5 interventions were retrieved, 46 -54 of which 3 were RCTs and 2 were nonrandomized. A summary of the quality of the studies is included in Appendix D. Only 1 study gave an indication of clustering by school through reporting the intracluster coefficient for the outcome measure, 46,47,51,52 and 2 of the articles 48,50 lacked information on a number of key factors including sample size calculation, baseline similarity between intervention and comparison groups, and loss to follow-up.
The results of the intervention studies are given in Table 1 . Four of the articles described the Gatehouse Project, 46, 47, 50, 51 and 2 described the beyondblue initiative, 52,53 both Australia-based studies that focused on a wide range of schoolrelated factors, including climate, curriculum content, and partnerships with external agencies. Neither of these studies found significant differences in emotional health between the intervention and control groups over time. The Social and Emotional Aspects of Learning (SEAL) intervention in England 49 provided schools with a whole-school framework to enhance key social and emotional skills. The nonrandomized evaluation did not find strong evidence for SEAL' s effectiveness, although there was a nonsignificant trend in this direction. The other nonrandomized study was the STEP intervention in the United States, 48 which attempted to restructure the school environment to be less anonymous and more supportive. This study found lower rates of depression and anxiety among the intervention group at both follow-up time points but did not report baseline differences between intervention and control groups. The final article described another US intervention that focused on supportive relationships with teachers. 50 This study found no statistically significant results, but there was a nonsignificant trend toward intervention students having better emotional adjustment after the intervention.
Cohort Studies
Thirty cohort papers were retrieved, 55 76 Outcomes investigated were depression (n = 18), general emotional distress (n = 9), anxiety (n = 2), suicidal behavior (n = 5), and positive mental health (n = 1) (some studies included more than 1 outcome).
The quality of the cohort studies is summarized in Appendix E. Common weaknesses were failure to account for cluster design in the analysis, failure to adjust for baseline scores, and nonrandom sampling. Length of follow-up ranged from 6 months to 11 years (median = 1 year). Loss to follow-up ranged from 4.3% to 78.3%. Only 3 studies reported intracluster coefficients for outcome measures; these ranged from 0.4% to 6%. 57,71,75
The Effect of School-Level Factors on Emotional Health and Suicidal Behavior
Only six (22.2%) articles included an analysis of the impact of school-level factors (Table 2) . 56, 57, 61, 71, 77, 84 One of these did not control for outcome at baseline and had insufficient power to conduct adjusted analyses. 56 Of the remainder, 1 study of 25 schools found an association between school attended and levels of depression, but the variance between schools (range 0.87-1.67) was much smaller than that between students (range 93.01-100.76), indicating a relatively small school effect. 71 Two studies, each based on more than 4000 students, found no association between school organization and ethos and emotional health 57 or between perceived school support and suicidal behavior. 84 Finally, 2 studies found associations in an unexpected direction. Terling Watt (n = 134 schools) found that small schools had a weak association with higher rates of depression and suicide attempts among boys only compared with large schools, 77 and Kasen et al found that social facilitation (defined as an environment that fosters social interaction among students and supportive discussions between students and teachers) led to increases in depression. 61 The Effect of Individual Perceptions of the School Environment on Emotional Health
Twenty-two articles reported studies that examined the effect of individual perceptions of aspects of the school environment on emotional health. Findings from these articles are summarized in Table 3 . Four did not control for the outcome at baseline, 60,62,69,74 meaning their findings could be explained by reverse causality (ie, mood affecting an individual' s perception of the school), and 4 described associations within a single school, meaning that differences in the whole-school environment between schools could not be measured, only differences in student perceptions of the same whole-school environment. 59, 64, 74, 83 Findings from these 2 groups of studies are not described further. Of the remaining 15 articles, six measured the effect of "school connectedness" as a composite measure of various factors, 7 examined the effect of $1 single factors such as teacher support, and 2 looked at the effect of school transition.
Of the 6 articles that looked at general connectedness, 3 reasonably good-quality studies (when compared against the STROBE guidelines) found partially positive results. Shochet et al in a study of 14 schools 75 (1739 students) found that connectedness at baseline strongly predicted subsequent risk of (1) Of the 7 articles that reported the effect of $1 specific factors within the school environment (measured by students' perceptions) Loukas and Murphy's study was very small (3 schools) 66 and Steinhausen et al had only 73 individuals (number of schools was not given) for their time 3 follow-up. 76 Both studies had a high rate of loss to follow-up.
The five remaining studies all looked at the effect of quality of relationships with school staff. Teacher support was found to predict lower depression by Way et al in a study of 22 schools 82 and Wang et al in their study of 23 schools. 81 Undheim and Sund, in another study of 22 schools (2360 students), 79 found the same effect for girls only, although they failed to take the cluster design of the study into account during analysis. Torsheim et al, in their smaller study of 7 schools, 78 found that a combined measure of teacher and classmate support predicted lower distress, although only at the second follow-up. In contrast, Van Voorhees et al in a large study (4791 students and ∼30 schools) 80 found no association between perceived fairness of teachers and later depression. Two of the 5 also looked at aspects of peer relationships. Way et al found an effect for peer support on later depression, 82 whereas Van Voorhees et al found no effect for trouble getting along with peers. 80 Two of the studies looked at school stress: Torsheim et al found school stress predicted future distress, 78 whereas Undheim and Sund 79 found no effect. Two reasonable quality studies (according to the STROBE guidelines) looked at promotion of autonomy, 81,82 both of which found an effect. All the other single factors were only examined by 1 of the 5 studies each. Van Voorhees et al 80 found happiness at school, feeling safe at school, and feeling close to people at school were all protective for future depression but that feeling part of school had no effect. Wang et al 81 found that a pedagogic style encouraging self-improvement rather than competition (mastery goal structure compared with performance goal structure) was associated with lower depression, and Way et al 82 found clarity and consistency of rules also predicted lower depression. Finally, Undheim and Sund found no association between class well-being and future distress. 79 The 2 studies that looked at the effect of transitioning to another school on emotional distress did not have sufficient power to detect effects (124 students divided into 4 groups and 329 students divided into 2 groups, respectively). 72, 73 The
Effect of Individual Perceptions of School Environment on Suicidal Behavior
Four articles, all of which used the Add Health data set from the United States, examined the association between individual-level school environment factors and suicidal behavior. Their findings are summarized in Table 4 . Winfree and Jiang, in a good-quality analysis (4318 students, number of schools not given), found no effect of school support (a composite variable made up of items measuring perceptions of connectedness such as feeling part of your school) on either suicide ideation or attempts. 84 McNeely and Falci (∼13 500 students, number of schools not given) found no association between social belonging at baseline and changes in suicidal thoughts and attempts over 1 year but that teacher support reduced the risk of changing from no suicidal thoughts to a suicide attempt. 68 The remaining two studies had several weaknesses; Kidd et al failed to account for the cluster design during analysis and presented no data beyond correlations, 63 and Borowsky et al did not control for the outcome at baseline, nor did they have sufficient power to conduct an adjusted analysis, because they divided the sample into a number of subgroups. 56
DISCUSSION
Main Findings
There was no strong evidence from 4 of the 5 intervention studies that a wholeschool approach to improving emotional health is effective, 46, 47, [49] [50] [51] [52] [53] [54] although the SEAL study found borderline significant effects in a favorable direction for emotional and social skills and for general mental health difficulties. The nonrandomized intervention study STEP found some evidence of a positive effect but the lack of randomization and baseline measurements means confounding and selection bias cannot be discounted as explanations. 48 Furthermore, the study' s clustered design was not taken into account.
Only 6 cohort studies measured environmental factors at the school level, and none found a beneficial effect on emotional health or suicidal behavior. 56, 57, 61, 71, 77, 84 Although school-level effects were clear in 1 study, these were small compared with individual-level differences, 71 and in 2 of the studies small schools and social facilitation appeared to have a detrimental effect. 61, 77 It is possible that greater social facilitation leads to students expressing their emotional distress more readily, which results in parents rating their offspring' s emotional health more poorly.
Twenty-six studies examined the effect of individual perceptions of the school environment, but of these, only 9 controlled for outcome at baseline, had a sample size of $5 schools (and at least 500 students), and took the cluster design of the study into account. 55, 58, 68, 75, 78, [80] [81] [82] 84 Within those 9, the following variables were found to have an effect on emotional health and/or suicidal behavior:
(1) teacher support in 4 of 4 studies, 68, 78,81,82 although a composite measure of "school support" was not found to have an effect in a fifth study 84 ; (2) general connectedness in 3 of 3 studies, 55,58,75 although in 2 of these studies, the effect was only visible for certain subgroups; (3) encouragement of autonomy in both the studies that investigated this 81, 82 ; (4) quality of relationships with peers in 1 of 2 studies 82 ; (5) school stress, happiness with school, feeling safe at school, feeling close to people in school, pedagogic style, and clarity and consistency of rules in 1 out of 1 study in each case. 78, [80] [81] [82] Other factors within the environment that may be of interest theoretically, or due to cross-sectional evidence, were either not found to have an effect or were not studied in any of the cohort papers.
Strengths and Limitations of the Review
This is the first comprehensive synthesis of observational and intervention evidence regarding the impact of the school environment on adolescent emotional health. By only reviewing prospective studies, we avoided the problem of reverse causality inherent in cross-sectional and case-control designs. The majority of the papers only measured self-reported individual perceptions of the school environment, with no inclusion of more objective whole-school measures, which may have led to reporting bias, because individuals with poor emotional health tend to have more negative perceptions of their lives and experiences.
Although the 2 Australian trials (Gatehouse and beyondblue) were well designed and of sufficient size to detect major intervention effects, the other intervention studies were of limited size 50 or nonrandomized 48,49 and so provided limited evidence. The cohort studies also contained several methodological shortcomings. Small sample sizes left a number of studies with limited power to detect important effects, nonrandom samples and attrition rates of a third or more meant findings could have been biased, failure to allow for the cluster design in the analysis may have led to an overestimation of effect, and failure to control for mental health at baseline meant any observed effect may have been due to reverse causality. More than 50% of the studies had at least 1 of these weaknesses, and several others gave insufficient information to be assessed on each factor.
Gaps in the Literature
The fact that 2 good-quality randomized controlled trials have found no evidence of an effect on emotional health may be because the school environment is less important to emotional health than is commonly thought. It may also be that different outcomemeasuresare needed; neither trial measured well-being as opposed to poor mental health, for example. It isworthnoting that a numberof well-known schoolwide initiatives such as the Comer School Development Program and Caring School Communities (formerly the Child Development Project) were not included in the review because they have not published evidence of an effect on emotional health, but evaluations have shown them to be effective in improving behavior and academic achievement. 85, 86 Alternatively, the lack of positive results may be due to the difficulty in making the relevant environmental changes to complex organizations such as schools and in measuring those changes effectively. A qualitative process evaluation of the Gatehouse Project found that schools had managed to make the systemic changes aimed for, 46 and a positive effect was observed for health risk behaviors such as substance use, 47 indicating successful implementation. However, although a key part of the project' s theoretical framework was improving emotional health through developing a greater sense of connectedness, the extent to which the intervention had increased connectedness was not reported, and therefore it is possible that this was not achieved. The beyondblue project also included a process evaluation, which found no difference between intervention and control groups on sense of belonging or participation by the end of the intervention, 54 suggesting that the project may not have been successful at making key changes to the school environment. Similarly, a qualitative evaluation of SEAL found that schools varied a great deal in how far they had implemented key aspects of the framework, 49 leading the authors to conclude that the flexible framework approach used was actually a barrier to successful implementation and that future interventions should be more structured. Taken together, these findings indicate that future RCTs that introduce only 1 or 2 components identified by cohort studies as potentially "active ingredients" in a structured and consistent way may have more success in identifying interventions that are effective and feasible.
To pinpoint which components to test out in RCTs, many aspects of the school REVIEW ARTICLE environment believed to be important for emotional health still need to be examined in high-quality studies (eg, relevant policies, provision of extracurricular activities, and leadership support for pastoral care). 87 The factors most commonly examined to date are school connectedness and support from teachers, and there is some evidence that both these variables can have an impact on emotional health. This is consistent with findings that strong school relationships and engagement also have a positive effect on other aspects of adolescent health. 88 However, notions of connectedness and support were defined differently across the studies; therefore, more research that breaks down such broad concepts into the aspects that are important is needed. Qualitative research can make an important contribution to this process by obtaining students' and staff members' views regarding the factors that they consider have the most impact on their emotional health. [89] [90] [91] [92] [93] Such findings can then be used to establish a more clearly defined framework of the aspects of the school environment that are important and how these relate to broader concepts such as climate.
A major problem with the cohort evidence to date is the lack of studies that have examined factors at the school level. Although the way individuals perceive their environment is likely to be a mediating factor in the impact the environment has on them, 64, 70, 78 this is not the same thing as a measure of the environment itself. 87, 94 School-level environmental effects have been found to explain only a small amount of variance in emotional health (reported variance ranges from 0% to 4% 13, 28, 49, 71, 95 ) which is similar to the amount of variance in mental health explained by neighborhood environmental factors 94, 96 and the amount of school-level variance observed for other health outcomes after student factors are controlled for. 47, 97 This may indicate that most schools provide similar experiences 98 or that contextual factors are less important for emotional health than individual ones. Ultimately, there is a need for studies that look at both individual perceptions of the environment (as encapsulated in the notion of connectedness) and more objective measures of context that may explain why certain schools are better or worse at fostering those perceptions. These measures could include both structural factors, such as school size and teacher-tostudent ratio, as well as process ones, such as the types of interactions and teaching practice that take place. Any process measure(s)
CONCLUSIONS
Length of follow-up
Statistical methods used
Intention to treat analysis?
Cluster design accounted for?
Intracluster coefficient
Similarity at baseline?
Note any differences in demographics or outcome measure between intervention and control groups that might introduce bias.
Loss to follow-up
Note rates of attrition, including any differences between groups, that may introduce bias.
Numbers accounted for?
Is a flowchart included? Are all participants accounted for either in the results or in the loss to follow-up figure?
EH results
Estimates and effect sizes.
Other results
Estimates and effect sizes for other measures. Also for any subgroup analyses.
Secondary findings
Qualitative/process findings
Interpretation justified?
Are the authors conclusions justified? Consider whether results could be due to chance (eg, through multiplicity of tests), bias or confounding.
Key learning points
Elements that were effective, changes needed to make study more effective, remaining gaps in knowledge.
APPENDIX C CONTENT OF DATA EXTRACTION FORM FOR COHORT STUDIES
Name of study, RefMan ID, first author, publication date, journal
Country Aims
If aims are not stated clearly, note this.
Age (at baseline)
Give mean, median (if given) and age range.
Ethnicity
No. of schools If categorical exposure measure used, note any differences between exposure groups that might introduce bias.
Loss to follow-up
Note rates of attrition, including any differences between groups that may introduce bias. EH results-crude
EH results-adjusted
Note any evidence of confounding
Other results
Baseline outcome measure controlled for?
Note any effects on estimates.
Interpretation justified?
Are the authors conclusions justified? Consider if results could be due to chance (eg, through multiplicity of tests), bias or confounding.
Key learning points
Elements that were effective, changes needed to make study more effective, remaining gaps in knowledge. 
